We discovered an emerging nonmetropolitan mortality penalty by contrasting 37 years of age-adjusted mortality rates for metropolitan versus nonmetropolitan US counties. During the 1980s, annual metropolitannonmetropolitan differences averaged 6.2 excess deaths per 100 000 nonmetropolitan population, or approximately 3600 excess deaths; however, by 2000 to 2004, the difference had increased more than 10 times to average 71.7 excess deaths, or approximately 35 000 excess deaths. We recommend that research be undertaken to evaluate and utilize our preliminary findings of an emerging US nonmetropolitan mortality penalty. (Am J Public Health.
We discovered an emerging nonmetropolitan mortality penalty by contrasting 37 years of age-adjusted mortality rates for metropolitan versus nonmetropolitan US counties. During the 1980s, annual metropolitannonmetropolitan differences averaged 6.2 excess deaths per 100 000 nonmetropolitan population, or approximately 3600 excess deaths; however, by 2000 to 2004, the difference had increased more than 10 times to average 71.7 excess deaths, or approximately 35 000 excess deaths. We recommend that research be undertaken to evaluate and utilize our preliminary findings of an emerging US nonmetropolitan mortality penalty. ( The dominant trend in recent US mortality has been one of decreasing death rates. However, population subgroups and geographic regions have differing mortality experiences. Early in US history, there was a substantially higher mortality rate in the cities often referred to as the urban "mortality penalty." The spread of contagious diseases in densely populated sites, poor water quality, and inadequate sewage and garbage disposal explained the urban or metropolitan penalty. 1 By 1940, improvements in public health, a growing public service infrastructure, and advances in healthcare had eliminated the metropolitan penalty. Metropolitan-nonmetropolitan mortality rates had become similar.
The metropolitan-nonmetropolitan distinction, however, continues to be a fundamental framework in health discussions of residential aspects of public health policy, and of access to and disparities in healthcare. [2] [3] [4] [5] Once metropolitan-nonmetropolitan mortality rates became similar, the focus of mortality research shifted to subnational regions and neighborhoods (e.g., the mortality disadvantages of the inner city or of the nonmetropolitan poor). [6] [7] In our study, we revisited national trends in mortality by examining 37 years of metropolitannonmetropolitan mortality patterns as part of a larger study investigating healthful and unhealthful places in the United States. We had anticipated demonstrating the advantages of using other spatial definitions as being more valuable in identifying geographic disparities in health outcomes. Instead, we found a recent emerging pattern of nonmetropolitan mortality disparities.
METHODS
We examined metropolitan-nonmetropolitan trends in mortality using the National Center for Health Statistics Compressed Mortality File. [8] [9] [10] This file contains data on US Using these data, we calculated metropolitannonmetropolitan disparities as the difference in age-adjusted mortality per 100 000 between metropolitan and nonmetropolitan counties. Excess deaths for nonmetropolitan counties were calculated for a given time period as the difference between age-adjusted mortality rates per 100 000 for nonmetropolitan and metropolitan counties that was then multiplied by the nonmetropolitan population divided by 100 000.
RESULTS
In Figure 1 , mortality trends over 37 years are depicted for metropolitan-nonmetropolitan United States. The rates for 1968 through 1989 were consistent with the metropolitan transition, in that metropolitan and nonmetropolitan mortalities were similar and declining at about the same rates (average annual decline: metropolitan, 1.48%; nonmetropolitan, 1.47%). However, beginning in 1990, there appears to be a significant nonmetropolitan transition. Annual metropolitan mortality rates continued to decline at an average rate of 1.23%, but the decline in nonmetropolitan rates slowed markedly to an average of only 0.68% per year resulting in an increasing metropolitan-nonmetropolitan mortality disparity.
Metropolitan-nonmetropolitan mortality disparities have steadily increased (Figure 2 ). Before 1990, the average annual difference in mortality rates was approximately 5.8 excess deaths per 100 000 in nonmetropolitan counties. Since 1990, the disparity has averaged 49.5 excess deaths per 100 000. In the most recently available data, 2001 to 2004, the difference has increased to 71.7 excess deaths per 100 000. This translates into about 35 000 excess deaths each year. These excess deaths are equivalent to approximately 9% of the total mortality in the nonmetropolitan United States. During the period of 1990 to 2004, the total number of excess deaths attributable to the nonmetropolitan penalty is estimated to be about 389 000 deaths in the nonmetropolitan United States. Table 1 provides summary data in multiyear increments for metropolitan-nonmetropolitan comparisons of age-adjusted mortality rates, excess deaths, and average annual percentage change in mortality as well as population data. [8] [9] [10] Note. The nonmetropolitan mortality disparities were calculated as nonmetropolitan age-adjusted mortality per 100 000 minus metropolitan age-adjusted mortality per 100 000. Data were derived from the National Center for Health Statistics Compressed Mortality File numbers 2A, 2E, and 2J. 
DISCUSSION
A possible explanation for the emergence of the nonmetropolitan mortality penalty is based on the observation that access to health care is the most pervasive health disparity in the nonmetropolitan United States.
2 If healthcare is becoming significantly more effective in prolonging life, then limited access to healthcare is becoming profoundly harmful to the nonmetropolitan US population, hence, the nonmetropolitan mortality penalty.
We found substantial evidence that the United States is experiencing a growing nonmetropolitan mortality penalty that began about 1990 and is now becoming a major aspect of the nation's geographic health. Our finding raises several important questions: What is the cause of this shift in nonmetropolitan mortality rates? Does the nonmetropolitan penalty exist for all disease groups or is it limited to 1 or more specific causes of death? Are the metropolitan-nonmetropolitan disparity trends concentrated in specific regions of the United States and among specific population subgroups-e.g., minorities, the poor, etc.? 3, 13, 14 Will an analysis of the 9 RUC categories lead to a better understanding of the nature of metropolitan-nonmetropolitan trends and disparities? 3 Are causes underlying the growing nonmetropolitan mortality penalty subject to intervention? What are the health policy implications of a growing nonmetropolitan mortality penalty? We suggest that an ambitious research agenda needs to be undertaken to meaningfully evaluate and utilize our preliminary finding of an emerging nonmetropolitan mortality penalty in the United States. 
